The catalytic site residues and interfacial binding of human pancreatic lipase.
In this study, the essential serine residue and 2 other amino acids in human pancreatic triglyceride lipase (triacylglycerol acylhydrolase, EC 3.1.1.3) were tested for their contribution to the enzyme's catalytic site or interfacial binding site. By site-specific mutagenesis of the cDNA for human pancreatic lipase, amino acid substitutions were made at Ser153, His264, and Asp177. The mutant cDNAs were expressed in transfected COS-1 cells. Both the medium and the cells were examined for the presence of pancreatic lipase by Western blot analysis. The activity of the expressed proteins against triolein and the interfacial binding was measured. Proteins with mutations in Ser153 were secreted by the cells and bound to interfaces but had no detectable activity. Changing His264 to a leucine or Asp177 to an asparagine also produced inactive lipase. Substituting glutamic acid for Asp177 produced an active protein. These results demonstrate that Ser153 is involved in the catalytic site of pancreatic lipase and is not crucial for interfacial binding. Moreover, the essential roles of His264 and Asp177 in catalysis were demonstrated. A Ser-His-Asp catalytic triad similar to that present in serine proteases is present in human pancreatic lipase.